(12) 



a^dPCT/PTO 13 DEC 2004 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT, 



(19) World Intellectual Property 
Organization 

International Bureau 

(43) International Publication Date 
8 January 2004 (08.01.2004) 




PCT 



IIIIIIINIIIII 

(10) International Publication Number 

WO 2004/002870 Al 



(51) International Patent Classification 7 : 
1/66, B66F 9/18 



B66C 1/10, 



(21) International Application Number 



PCT/FT2003/000469 



12 June 2003 (12.06.2003) 
Finnish 



(22) International Filing Date: 

(25) Filing Language: 

(26) Publication Language: English 
(30) Priority Data: 



20021249 



26 June 2002 (26.06.2002) FI 



(71) Applicant (for all designated States except US): 
FINNLESES OYJ [FI/FI]; PL 197, FIN-00181 Helsinki 
(FI). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): NISKANEN, Mika 
j [FI/FI]; Koulumestarintie 1 1 D, FIN-00680 Helsinki (FI). 

I (74) Agent: FORSSEN & SALOMAA OY; Eerikinkatu 2, 
FIN-00100 Helsinki (FI). 



(81) Designated States (national): AE, AG, AL, AM, AT (util- 
ity model), AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, 
CH CN, CO, CR, CU, CZ (utility model), CZ, DE (util- 
ity model), DE, DK (utility model), DK, DM, DZ, EC, EE 
(utility model), EE, ES, FI (utility model), H, GB, GD, GE, 
GH GM HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, 
Lc' LK LR LS, LT, LU, LV, MA, MD, MG, MK, MN, 
MW, MX, MZ, NI, NO, NZ, OM, PH, PL, PT, RO, RU, 
SC SD, SE, SG, SK (utility model), SK, SL, TJ, TM, TN, 
XR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, 
SE SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, 
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



= (54 ) Title: DE VICE AND METHOD FOR HANDLING CO NTAINERS 




22' 



16/ 




22^ 



00 



O 



(57) Abstract: The invention relates to a device in the handling of container, by 
L(T^andled. device (30) comprises ^ 

which end pieces (12) comprise atU,ctaent member, ^^^^^^ Lo relates to a method in the handling of con- 
containers) (20) of the containers (20) placed on top of one anotfier. The device which container transfer 
tainers, in which method at least two containers (20) are handled by top of one another are 

SS^SSrf » b* » the i» 1* «™, OMng, (21, 22) of th« «»»™r (20). 
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Device and method for handling containers 



5 The invention relates to a device according to the preamble of claim 1. 

The invention also relates to a method according to the preamble of claim 10. 

As known in the art there exist standards relating to the size and structures of 
10 containers. ISO standard 668: 1988/1:1993 specifies the location of the corner 
fitting apertures of the container with respect to one another, and the dimensions 
of the containers. ISO standard 1161 specifies the shape of the comer fitting 
apertures of the container, and the permissible mode of handling the container is 
specified in the standard SFS-ISO 3874. 

15 

As known in the art, empty containers generally weigh below 5000 kg. The 
standardized container lengths are 10, 20, 30 and 40 feet. The 40 foot long 
containers have a height of either 8K feet or 9% feet and the 20 foot long 
containers have a height of 8% feet. The prior-art container moving devices, for 
20 example, straddle carriers, usually comprise length adjustment, so that the 
handling length can generally be adjusted to be 20, 30 or 40 feet. Applications are 
also known in which the handling lengtn can be adjusted to be 35 feet. Containers 
are handled as empty and as full. 

25 With respect to the prior art, reference may be made, for example, to US patents 
3,863,970, 5,280,980 and 6,145,903. In these prior-art arrangements, which 
mainly relate to the handling of full 20 foot containers, two containers are placed 
longitudinally one after the other in the handling equipment. Such devices are 
generally massive because full containers weigh as much as 40 tonnes. In 

30 addition, handling is problematic because the structure with its containers 
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becomes rather long, and therefore they also have not been suitable for the 
handling of longer 40 foot containers. 

As known in the art, empty containers are stored in ports such that several 
containers are placed one upon the other. Containers are handled by means of 
transfer and transport devices, for example, straddle carriers, the gripping member 
of which grips the container from above one container at a time, so that the 
container can be transferred to a desired location. 

An object of the invention is to create a device and a method for handling of 
containers in order to handle several containers simultaneously by a contamer 
transfer device. 

One object of the invention is to provide a device for nse in connection with a 
U container transfer device, for example, a atraddle carrier, and a mettod ,n wmch 
the auxiliary device is used. 

With a view to achieving the objects described above as well as those coming out 
later, the device according to the invention is mainly characterized m what is 
20 stated in the characterizing part of claim 1 . 

The method according to the invention is in turn mainly characterized in what is 
stated in the characterizing part of claim 10. 



25 



30 



The invention can be applied in connection with the handling of containers that 
comply in respect of their height with the standards in force such that the location 
of the corner fittings is known. One exemplifying embodiment of the invention is 
suitable for handling containers that comply with the standard in respect of their 
length but another exemplifying embodiment of the invention is suitable for use 
also in connection with containers the length of which does not comply with the 
standard. 
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One requirement of toe metod and to device in accordance with the invent.cn * 
tot to containers placed one npcn to otor and bandied at to same time by to 
device and in to method shall be of equal length. Height does not impose any 
5 limitations. 

The device used in connection with to invention is a lining device which is 
attached to a length-adjustable gripping member of a container transfer device for 
example, a straddle carrier and which enables two or more containers to be fitted 
10 and transported. 

m accordance with to invention, to device comprises members which are 
attached to to apertures of to container comer fittings and which attachment 
ntembera have been placed on to end pieces of to device which have been 
15 connected to each otor by means of longitudinal frame structures. The name 

structure of the device cart be fixed or telescopic, so to, its lengm can be 

adjusted. 



20 



25 



30 



to accordance with to invention, the device comprises attachment members 
p,aced on to end pieces of to device such that those attachment members winch 
are no. needed in lifting containers of a certain height, i.e which are not m use, 
have been placed such to. toy rettac. inside, for example, by applying spnng 
loading, by means of a gas pomp or an electric device, so to. toy will no. 
impede to gripping of to attachment members in use. 

ta aceordanee with to invention, to end pieces have been eonneeted to each 
Cher such tot each end piece engages to comer fittings of to lowermost 
container© and, even tough to containers stacked on each otor would be 
unaligned, the attachment members find their way to their positions in to comer 
fitting apertures. Because of mis advantageous additional feature, to arrangement 
in accordance with to invention takes into account to usual smaU inaccuracy m 
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stackmgbecause.inpractice, coders m never exactly one upon the oflte. The 
device in accordance with the invention centers Uself such that it grip, botir or a 
ptaratity of stacked containers. The centering can be carried out by means of an 
actuator, springs, pumps and equivalent. 

6, accordance with an advantageous feature of the invention, tire driver of tire 
container transfer device, for example; a straddle earner, is supplied wtih 
Monnation about pins positioned in place, for exanple, by means of flaps, stgnal 
lights or equivalent signaling means known in themselves. 

0 The invention is particularly well suited to the handling of empty confers 
weighing less than 5000 kg, bu, Ml/heavier containers can also he handled by 
m eans of it. The invention is ptuticularly well suited to the handling of containers 
of standard length, in particular 20 and 40 foot containers. 

In accordance with one advantageous additional feature of the invention, when it 
is deairable to handle containers of non-standard length, it is possible to use the 
device of tire invention that, in aecotdance with an advantageous addntonal 
feature, has been provided with telescopic or slide beams, whereby the length of 
20 the device can be adjusted. 

m the following, the invention will he described in greater detail with refem.ee to 
the figure, in the appended drawing, but the invention is not meant by any means 
to be narrowly limited to the details of them. 

Figures 1A - 1C schematically show the different stages of the operation of the 
device in accordance with the invention. 

Figure 2 shows a modification of the invention when lifting four 20 foot 
30 containers at a time. 
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Figure 3 is a schematic view of an application of the invention when lifting three 
containers one upon the other. 

Hgore 4 is a schematic view of an application of the invention aa provided with 
telescopic or slide beams. 

As shown in Figs. 1 A - 4, the device in accordance with the invention comprises 
a frame 10 and end frameworks 12 moving on guides 11 of the frame 10. The end 
frameworks 12 are provided with attachment members 31, 32, for example, pms. 
The frame 10 is horizontal and the end pieces, i.e. the end frameworks 12, are 
substantially vertical. When needed, the end framework is provided ^ 
diagonal support 13 to support the structure. The attachment members 31 and 32 
are placed on vertical frame structures 15 and 16 of the end framework 12. In 
Figs l - 4 the container is designated by the reference numeral 20, top corner 
fittings of the container 20 are designated by the reference numeral 21 and tts 
bottom corner fittings are designated by the reference numeral 22. The top corner 
fittings 21 have apertures in the upper surface and in the end surface. The bottom 
corner fittings 22 have apertures in the lower surface and in the end surface. In 
addition, the comer fittings 21, 22 of the containers 20 usually also have apertures 
> 0 in the side surfaces. Two containers 20 placed one upon the other are handled m 
the schematic illustration of the different stages of the operation of the devxee m 
accordance with the invention shown in Figs. 1 A - 1C. 

Fig 1A shows guide pins 34 for both a 40 foot container, 34 40 , and a 20 foot 
25 container, 34,0. The guide pins 34 20 for the 20 foot container have been omxtted 
from the other figures for the sake of clarity. The guide pins 34 20 for the 20 foot 
container are, for example, movable, so that they do not impede the handhng of 
the 40 foot container. Fig. 1 A also shows a gripping member 50 of a container 
transfer device for engaging attachment points 33 20 , 3340 of the device 30 m 
30 accordance with the invention depending on the length of the container to be 
handled. The gripping member 50 has been omitted from the other figures for the 
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sake of clarity. In the following description, only the reference numeral 34 is used 
of the guide pins for the sake of clarity. 

In the situation shown in Fig. 1 A, the containers 20 are in a stack on top of each 
other and the device in accordance with the invention has been moved above the 
containers 20. In this situation, in accordance with the invention, the gripping 
member 50 of the container transfer device (not shown), for example, a straddle 
carrier, has engaged by means of its twist lock pins the attachment points 33 20 or 
3340 of the device 30 in accordance with the invention. When 20 foot long 
containers 20 are handled, the attachment points 33 20 are engaged, and when 40 
foot containers are handled, the attachment points 33 40 are engaged. 

As shown in Fig. 1 A, the lifting device 30 is moved above the containers 20 to be 
transferred and the guide pins 34 provided on the frame 10 are lowered into the 
apertures in the upper surface of the top comer fittings 21 of the upper container 
20 (FIG IB). The guide pins provided 34 on the frame 10 are lowered into the 
upper apertures of the top corner fittings 21 of the upper container 20, whereby 
the device is positioned in a correct position with respect to the containers 20. The 
length of the gripping member of the straddle carrier is adjusted so as to be of 
correct length and the end frameworks 12 are pressed against the end walls of the 
containers 20 (FIG. 1C). The attachment members, for example, spindle pins, 
situated on the end frameworks 12 are inserted in through the end apertures of the 
top comer fittings 21 of the lower container 20, after which the lifting device 30 
can be lifted upwards and both containers 20 can be transported simultaneously. 
In the exemplifying embodiment shown in Figs. 1A - 1C, two 40 foot long 
containers placed one on top the other are handled, and the containers 20 are 8* 
feet high, so that the lower attachment members 32 of the end frameworks 12 
retract inside, while the upper attachment members 31 are positioned m the 
apertures in the end walls of the top comer fittings of the lower container 20, as 
shown in Fig. 1C. Detachment of the containers 20 takes place after they have 
been lowered to the ground such that the length of the gripping members of the 
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straddle carrier is adjusted * be longer and toe lifting deviee 30 . hfted away 
from top of Ore containers 20. The Ufting device 30 attached to the contamer 
transfer device is moved onto containers 20 which are to he ttansfened/hfted. 

The lengto of Ore gripping member of me container ttansfer device is shortened 
ftom 35 fee, to 30 feet, so ma, me spindle pins 31 on me end pieces 12 are 
^d in torough me end apertures of me ,op comer fittings 21 of tire lower 
container 20. Kmc lower container 20 is no, unite exacfiy aUsaed wito me upper 
container 20, a spindle beam 17 moves in a lateral direcfion and guide members 
37 (FIG. 5) leaning against fire side surfaces of toe comer fittings 21 ahgn toe 
spindle pins 31 with toe apertures. 

to Figs 1A - 1C, toe upper container 20 is IK fee, high, so toe lower spindle pin 
32 is preyed against the comer pes, of toe lower confer 20, yielding as spnng- 
lo aded. Similarly, if toe upper container 20 is 9Y, fee, bish, me upper 
"unnecessary" spindle pin yields in a corresponding manner. 

If the confers to be lifted are 20 fee, long, toe pins on toe frame a, toe 20 foot 
container 20 are lowered into toe apertures of toe , op comer fittings 21 . After mat, 
20 the operation is continued as described above. 

As shown in toe figures, in accordance wito toe invention, in ,he lower par, of fire 
end frameworks 12 mere are attachment members 31, 32, for example, spmdle 
pins at two different levels, tons enabhng toe handling of bom M too, and 9A 
25 foot high containers 20. These attachment members 31, 32 include guinea 34 and 

a mechanism 37 which enables handling of toe container 20 although they would 

not be quite exactly on top of each other. 

As shown in toe application of Fig. 2, in accordance wito toe invention i, is 
30 possible ,o m and move, for example, four 20 foo, long containers 20 a, toe same 
toe if toe lifting heigh, of toe Ufting machine, for example, a attaddle earner, . 
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xt. a ~or>* 1 9 Pnaaaes the bottom corner fittings 
sufficiently great. In that case, the end piece 12 engages tne 

22 of the lower containers 20. 

The frame 10 of the device 30 in accords with the invention is provided with 
guides and i, is a framework mat is, for example, about 12 m long and 2.5 » wrde, 
and i, ineorporates me guide pins 34 needed for the alignment of me ta-W- 
weU as the end pieees 12 moving on its glides U. Aa shown m Ftg. 4 the frame 
10 ean he alternatively replaced with a telescopic profile, in whrch case fire 
aUgnmen. spindles 34 are situated on me end pieces 12. The end p,ece 12 - 
J^ed of horizontal heama 15 moving on the guides 11 of the frame 10 
support heams 13 befweon mem, attachment points 33ao, 33„ for *e *n* k* 
pins of me container transfer device, vertical beams 16 and spindle heams 17, 
on which the spindle pins 31, 32 are located. 

Aa shown in Fig. 3, the invention is a!ao suitable for use when lifting three 
containers 20 p>aced on top of one anotire, fir that ease, the end pieces 12 are 
placed such that the attachment members, i* Are spindle pins 32, of the end 
pieces 12 axe placed in fire bottom comer fittings 22 of the lowermost confer 



20 



20. 



Above, me invention has been described with reference to some of its 
advantageous exempting embodiments only, but tire invention is no, meant by 
any means to be narrowly limited to the details of them. 
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Claims 



1 A device in the handling of containers, by means of which device (30) at least 
two containers (10) are handled, which device (30) comprises a frame (10), to 
5 whose guides (1 1) end pieces (12) have been movably attached, which end pxeces 
(12) comprise attachment members (31, 32) for attaching the device (30) to the 
comer fittings of the lowermost containers) (20) of the containers (20) placed on 
top of one another, characterized in that guide pins (34) used for aligning the 
device (30) have been fixed to the frame (10) or to the end pieces (12) movmg on 
10 the guides of the frame (10), which guide pins have been arranged to be placed 
into the apertures in the upper surface of the top corner fittings of the uppermost 
containers) of the containers (20) placed on top of one another, and that the 
device has been arranged to be attached to a gripping member of a contamer 
transfer device. 



15 



2 A device as claimed in claim 1, characterized in that the device (30) 
comprises attachment members (31, 32) which are attached to the apertures of the 
corner fittings of the container (20) and which attachment members (31, 32) have 
heen placed on the end pieces of the device (30) which have been connected to 
20 each other with longitudinal frame structures (10, 1 1). 

3 . A device as claimed in claim 1 or 2, characterized in that the frame (10) of me 
device (30) is a framework provided with guides (1 1). 

4 A device as claimed in any one of claims 1 to 3, characterized in that the end 
pieces (12) of the device (30) comprise horizontal beams (15) movable on the 
guides (11) of the frame (10), support beams (13) and attachment points (33 20 , 
33 40 ) for twist lock pins of a container transfer device, and vertical beams (16) and 
beams (17, 18) to which the attachment members (31, 32) have been fixed. 
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5 A device as claimed in any one of claims 1 to 4, characterized in that me 
attachment members (31, 32) are flexible such that the attachment members which 
are not in use retract inside. 

6 A device as claimed in any one of claims 1 to 5, characterized in that the 
guides (11) of the frame (10) are telescopic frames, so that the length of the frame 
can be adjusted (FIG. 4). 

7. A device as claimed in any one of claims 1 to 6, characterized in that the 
10 frame (10) of the device is fixed. 

8 A device as claimed in any one of claims 1 to 7, characterized in that the 
device (30) is a lifting device attached to a length-adjustable gripping member of 
a container transfer device. 
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9 A device as claimed in any one of claims 1 to 8, characterized in that the 
device (10) comprises guide pins (34) which have been arranged to be positioned 
in the apertures of the upper surface of the top comer fittings of the uppermost 
container, and a guide member (37) disposed in connection with the end piece to 
20 centre the device in place. 

10 A method in the handling of containers, in which method at least two 
containers (20) are handled by means of a container transfer device, which 
container transfer device comprises a gripping member or equivalent, m which 
25 method at least two containers (20) placed on top of one another are handled and 
in which method for handling containers (20) a device (30) is used which is 
placed on the containers (20), placed on top of one another, and attached to comer 
fittings (21, 22) of the containers (20) such that attachment members (31, 32) 
situated on end pieces (12) fixed to guides (11) of a frame (10) of the device (30) 
30 are arranged to be attached to the apertures in the comer fittings (21, 22) of the 
container (20), characterized in that, in the method, the device (30) is aligned m 
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p,ace by means of guide pins (34) placed on the toe (10) or on the end pieces 
(12) which guide pins (34) are placed in the apertures of the upper surface of the 
,op comer fittings (21) of the uppermost container (20), and tot the device used 
in the method is attached to the gripping member of the container transfer device. 

11 A method aa claimed to claim 10, characterized to that, in the method, the 
device is further aligned to place by means of guide members (37) fixed to the end 
pieces (12). 
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